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Measuring Hospital Use Without
Claims: A Comparison of Patient
and Provider Reports
Robin E. Clark, Susan K. Ricketts, and GregoryJ. McHugo
Objective. We compared the validity of hospital admission and length of stay reports
from patients, outpatient providers, and hospitals, and we examined possible sources
of error.
Data Sources. Data were collected from people enrolled in a randomized trial of
treatment for severe mental illness and substance use disorders, from community
mental health centers (CMHCs), and from hospitals. Reports for each of the 74 study
participants covered two-year time periods beginning and ending at various times
between 1989 and 1993.
Study Design. We compared reports from the various sources and constructed a
hybrid with data from all three sources. Using parametric and non-parametric statistics,
we compared patient, CMHC, and hospital reports with each other and with the
hybrid source. In subsequent regression analyses we explored correlates of reporting
accuracy.
Principal Findings. Single-source reports underestimated hospital use, but when
patient and CMHC reports were combined, results were very similar to those obtained
by the more laborious hybrid method. Patient reports became less accurate as the time
between discharge and reporting increased; people with bipolar disorders reported
admissions with greater accuracy than did people with schizophrenia. CMHC reporting accuracy decreased as the distance to the admitting hospital increased and were
less accurate for people with more severe psychiatric symptoms.
Condlusions. Reports from single sources are likely to underestimate hospital use
for different reasons. Combining carefully collected data from patients and outpatient
providers produces estimates of hospital use that are substantially the same as those
developed through methods that are more laborious and costly.
Key Words. Validity of hospitalization reports, self-reports, provider reports, costeffectiveness research, psychiatric and substance abuse hospitalizations
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Hospital admissions and length of stay are key outcome variables in a growing
number of health services studies. Despite their importance as measures of
practice patterns and ofeffectiveness, determining the frequency and intensity
of hospital use is not always an easy or an exact process. Studies of a single
payer or of one hospital can gauge hospital utilization with reimbursement
claims or with hospital records. However, studies that include multiple payers
and hospitals or that focus on groups for which claims may not be generatedsuch as the uninsured or public hospital users-must resort to other means.
As alternatives, some researchers use patient reports of hospitalization while
others rely on outpatient providers for data. Although both methods are used
widely, we know relatively litde about their limitations for health services
research.
Several large studies, such as the National Health Interview Survey
(Kovar and Poe 1985) and the Medical Outcomes Study (Greenfield, Nelson,
Zubkoff, et al. 1992; Tarlov, Ware, Greenfield, et al. 1989), have relied on
patient reports for hospitalization data. Others, including the National Medical Expenditure Survey (Bonham 1983) and several studies primarily in the
mental health field, have also used records obtained from physicians' offices,
outpatient clinics, mental health centers, or county mental health authorities
(Dietzen and Bond 1993; Kivlahan, Heiman, Wright, et al. 1991; Golding,
Gongla, and Brownell 1988; Berk, Wilensky, and Cohen 1984). The accuracy of patient hospitalization reports has been explored (Weeks et al. 1983;
Cannell, Miller, and Oksenberg 1981) as have various means for improving
such reports (Jobe, White, Kelley, et al. 1990; Verbrugge 1980). Systematic
comparisons of patient reports with data obtained from outpatient providers
are relatively rare and tend to be limited to evaluations of a single provider
source (Hennessy and Reed 1992; Widlak, Greenley, and McKee 1992).
Using medical records as their standard of comparison, Cannell and his
colleagues (1981) concluded that hospitalizations reported by former patients
systematically under-represented the actual number of hospitalizations for
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a general population of survey participants. They demonstrated that underreporting was related to three factors: elapsed time between the hospital admission and the interview, the salience of the hospitalization (e.g., length), and
social desirability of the reason for hospitalization. In their analysis the percentage of hospitalizations not reported doubled from 3 to 6 percent when
elapsed time increased from 10 weeks or less to between 10 and 20 weeks. It
decreased steadily as the length of stay increased, from 26 percent of singleday hospitalizations to 10 percent of five- through seven-day stays. Underreporting doubled when the reason for hospitalization was rated as socially
undesirable.
A fourth potential source of error not examined by Cannell and his
colleagues but relevant to a number of studies is the quality of self-reports
from people with illnesses that may impair cognition, like mental illness
or mental retardation. At least one study of self-reports by patients hospitalized for psychiatric reasons showed a tendency to under-report (Spector
and Bedell 1982), but it is not clear how reports from this group compare
to those of people hospitalized for other reasons. Different techniques such
as restructuring interview questions and using memory aids can improve
the accuracy of reporting, but they cannot overcome all of the limitations
of self-reports. In studies where comparative treatments result in divergent
frequencies or lengths of hospitalization, or in which the reasons for some
hospital admissions are systematically perceived as less socially desirable than
others, these problems could lead to biased conclusions.
Because they are not subject to the problems of patient-level reports,
data obtained from the clinical records or management information systems (MIS) of outpatient providers, like group medical practices, community
health clinics, or community mental health agencies, are often assumed to
be superior to patient reports. Needs to monitor resource use and document
clinical progress offer some incentives for accurate record keeping, but hospitalizations may occur without the outpatient provider's knowledge. In a
clinical trial this could introduce bias if, as a result of a particular treatment,
one group gets outpatient services less frequently or tends to seek treatment
from other sources.
Hospital records are usually considered the most accurate of all sources,
but accessing hospital records can be a time-consuming and costly process.
Privacy laws vary from state to state and securing informed consent to search
hospital records is further complicated by hospital-specific differences in
requirements for releasing medical information. Unless researchers can be
absolutely certain that they have identified and searched records at all
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institutions where study participants may have been hospitalized, there is
always a chance that this method will under-represent the actual number of
hospital admissions. Usually, searches of hospital records must be accompanied by interviews with potential patients or other sources of data to ensure
adequate identification of potential admissions.
For studies attempting to estimate the cost of an illness, relying on
patient, outpatient provider, or hospital reports alone is likely to underestimate the true cost of hospitalization. Still, there are few alternatives to these
approaches.
One way of improving the validity of reports is to combine data from
two or more sources to develop a hybrid measure. Because error sources
associated with reports from study participants, outpatient providers, and
hospitals tend to differ, combining two of these sources could substantially
improve the validity of hospital data. Validity might be improved even further
by adding a third source, but it is not clear that the additional costs would
be justified. The cost and difficulty of collecting data directly from hospitals, for example, grows rapidly as the number of hospitals increases. While
multiple data sources offer a possible solution to the questionable validity
of single-source estimates, using them is a time-consuming, expensive, and
often confusing process. Researchers often find it difficult to decide which
methods to use or how many sources are needed to get valid measures of
hospitalization.
In a study of treatments for people with concurrent severe mental illness and substance use disorders receiving care at several different mental
health centers, we combined reports from study participants with searches of
mental health centers' MIS and clinical records and with data from hospital
records. We then integrated these data to achieve a hybrid measure. This
method allowed us to evaluate validity and efficiency by comparing findings,
separately and combined, from interviews and provider records, with those
obtained from the hybrid method. In addition to examining validity we
explored possible sources of error in patient and provider reports, including
factors identified by Cannell and colleagues, plus measures of impairment.
The results of these comparisons offer guidance for other researchers who
must measure hospital use without adequate claims data.

METHODS
To examine the completeness and accuracy of reported hospitalizations
from various data sources, we selected a non-random sample of 74 study
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participants from a longitudinal study of individuals with a chronic mental
illness and a substance abuse disorder. The longitudinal study followed 227
study participants who were randomly assigned to one of two treatment
programs: assertive community treatment and traditional case management
(Teague and Drake 1990). Participants in the larger study were treated at
one of seven community mental health centers, all of which were located in
New Hampshire. The number of psychiatric and/or substance abuse-related
hospitalizations is one of the major outcome variables in the longitudinal
study.
SAMPLE
The 74 study participants in the nonrandom sample were selected on the
basis of the following criteria: they had completed the first two years of the
longitudinal study and they were served by only one of three mental health
centers. The sample was nonrandom because we focused on clients served
by only three of the seven mental health centers participating in the larger
study. Within the three centers, all participants who had been enrolled in the
larger study for at least two years were included in our analysis. Of the 74
study participants, 53 (71.6 percent) were male and 73 (98.6 percent) were
Caucasian. The mean age was 35 years (s.d. = 8.1). Fifty-six (75.7 percent)
of the study participants were diagnosed with schizophrenia or schizoaffective disorder, while the remaining 18 (24.3 percent) were diagnosed wtih
bipolar disorder. All 74 study participants were diagnosed with a comorbid
substance use disorder. Thirty-eight (51.4 percent) of the study participants
had been randomly assigned to the assertive community treatment programs,
while the other 36 (48.6 percent) study participants received traditional case
management services. Of the three mental health centers represented, two
serve an urban population and one serves a small town/rural population.
Non-parametric tests showed no significant differences between the groups
of clients served by the three mental health centers with respect to gender,
diagnosis, and case management type. Using analysis of variance, we also
found no differences between the groups in age, previous lifetime psychiatric
hospitalization, and psychiatric symptoms, as measured by the Brief Psychiatric Rating Scale (BPRS) (Lukoff, Neuchterlein, and Venture 1986).

Patient Reports
We interviewed study participants every six months and asked them to report
any hospitalizations that occurred between the interviews. They also provided
the name of the hospital, the dates of admission and discharge, and the reason
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for the admission. Most study participants used hospitals near where they
lived. However, we also asked study participants to report any hospitalizations outside their geographic area, including out-of-state hospitalizations.
Although we used various techniques for improving accuracy, patient reports
were still subject to recall errors for the reasons discussed previously.
Reports from Outpatient Mental Health Centers
After securing study participants' informed consent, we reviewed the mental health center records of all 74 study participants for reported hospital
admissions. The name of the hospital, dates of admission and discharge,
and reason for admission were transcribed from photocopies of discharge
summaries (59.0 percent) or clinical notes contained in the mental health
center records (41.0 percent). The clinicians from all three mental health
centers had access to the state's acute psychiatric hospital for involuntary
hospitalization of clients, but mental health centers paid a financial penalty if
such admissions exceeded a predetermined target. Each mental health center
also had access to at least one general hospital with a psychiatric unit. Clients
of all three mental health centers used a number of other public, private,
or general hospitals within the state or out-of-state. Although mental health
centers were the primary source of treatment for study participants, staff were
sometimes unaware of hospitalizations that took place outside of their service
area. In other cases, they may simply have failed to record hospitalizations
in the clients' records.

Reports from Hospitals
We reviewed actual hospital records to verify admission and discharge dates
and the reason for admission. At the state's acute psychiatric hospital, we
reviewed the records of all 74 study participants. We also reviewed the study
participants' records at their local general hospitals whether or not they
reported a hospitalization there. To identify hospitals that were outside a study
participant's geographic area, we relied on cues from the study participant's
self-report, reports from family members, and the mental health center record
review. In these latter cases, we then reviewed the hospital medical record
in person or requested a photocopy of the discharge summary through the
mail. Although all participants gave us written permission to request information from hospitals, ten study participants were unable or unwilling to sign
the additional hospital-specific release form required by private psychiatric
hospitals or substance abuse treatment facilities. This situation applied to
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20 admissions at six different facilities that were reported by participants or
mentioned in mental health center records. These admissions were treated
as not found in hospital reports.

Hybrid Methodfor Documenting Hospitalizations
In an attempt to overcome the unique inadequacies of single data sources, we
combined data from all three sources to create a "hybrid" data set. We followed a set of decision rules to impute data on 20 admissions that we could not
verify due to problems in gaining access to hospital records. For example, if
the mental health center record contained a photocopy of an actual discharge
summary (six admissions), then that admission was included in the hybrid
data set. If both the mental health center and the study participant reported
an admission to a hospital within the same time period, that admission was
also included (nine admissions). Finally, we included five admissions that were
reported by only one source. The only reported admissions not included in
the hybrid data set were seven self-reported admissions that hospital records
showed did not occur. A similar approach can also be applied for estimating
lengths of stay, although length of stay estimations are more susceptible to
error because they depend on two factors: identifying an admission and
determining its duration.
We consider the hybrid method to be a slightly tarnished "gold
standard" by which we can judge the three single sources of admissions
data-patient reports, mental health center records, and hospital records-for
completeness. Using the hybrid method, we were able to document admissions reported by one or two sources, but not reported by a third. There is a
slight chance that by using this approach we might have missed an admission
to a hospital outside the study participants' geographic area that was not
mentioned by any source. It is also possible that we might have counted
an admission reported by a single source that did not actually take place;
however, because documentation was usually available from at least two
sources, the likelihood of overcounting was low.
ANALYTIC METHODS

The information on each hospital admission gathered from the three different
data collection methods was carefully matched for the study participant's
identification number, name of hospital, approximate date of admission, and
reason for admission. The information on each hospitalization is identified by
the source of the information: study participant self-report, the mental health
center (MHC) record review, and hospital records.
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The data set created using the hybrid method of data collection consists
of 146 documented hospital admissions. We verified 126 of these admissions
(86.3 percent) by reviewing the actual hospital record. Seven admissions
identified from self-reports were not confirmed by hospital data. Of the 74
study participants, 22 (29.7 percent) did not have any hospitalizations during
the first two years of the longitudinal study.
We used kappa statistics to compare hospital admission reports and
intraclass correlations for length of stay (LOS) reports obtained from each
of the three sources (Bartko and Carpenter 1976). For admission reports
we analyzed 175 potential admissions. This included the 146 admissions
documented by at least two data sources, the seven unconfirmed patient
reports, and the 22 participants for whom we verified (from all three sources)
that there were no admissions during the two-year study period. We also used
a chi-square statistic to compare admission reports gathered from the three
different mental health centers with data obtained through the hybrid method.
In our LOS comparisons, we analyzed records only from participants
who had at least one hospital admission during the two-year observation
period. Because there was greater potential for error, we did not use a hybrid
measure of LOS for a "gold standard" as we did for admission comparisons.
For this analysis, we relied on data from verified hospital records only.
To examine factors associated with agreement between admission reports in the hybrid and patient report methods, we constructed a measure
of correspondence between the two sources for admissions (1 = agree, 0 =
disagree) and computed the absolute value of the difference between length
of stay reports from the two sources. We used logistic regression (SPSSX
version) to analyze factors associated with admission agreement and leastsquares regression for LOS comparisons.
For patient reports, we computed the elapsed time between the hospitalization and the interview immediately after it. Following the approach used by
Cannell and colleagues, we interpreted length of stay as a measure of salience.
Because almost all of these hospitalizations were for reasons often considered
socially undesirable-that is, mental illness or substance abuse-it was difficult
to test separately the effects of stigmatization on reporting. Still, we used variables identifying the reason for hospitalization, psychiatric or substance abuse,
to represent the element of social desirability. Finally, we experimented with
several different measures of cognitive distortion and psychiatric symptoms
to measure the effects of impairment on accuracy of patient reports. These
included total scores and some subscale scores from the Brief Psychiatric
Rating Scale (BPRS) (Lukoff, Neuchterlein, and Venture 1986), interviewer
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ratings of psychotic distortion, psychiatric diagnoses obtained using the Structured Clinical Interview for DSM-III-R, Patient Version (SCID) (Spitzer,
Williams, Gibbon, et al. 1988) and various measures of substance abuse
severity.
We followed a similar procedure for examining agreement between
mental health center reports and the hybrid source. Although we could not
identify a measure of salience that would be relevant to MHC staff, we hypothesized that better communication between center staff and hospitals would be
related to more accurate reporting. We assumed that communication would
be easier when the hospital was closer to the MHC and, therefore, added
a measure indicating whether the hospitalization occurred within or outside
of the center's service area. Admissions to the state psychiatric hospital were
treated as local hospitalizations because each center had a well-established
relationship with the hospital and received regular admission and discharge
reports from it.
To examine the accuracy of self-reported lengths of stay, we compared
participant reports to data obtained from hospital records. Potential admissions for which we could not access hospital records were excluded from the
LOS analysis. We computed the absolute value of the difference between
hospital and participant-reported lengths of stay and used ordinary leastsquares regression to examine factors associated with disagreement between
the two sources. Independent variables in this model were the same as those
used in the equations predicting accuracy of admission reports.

RESULTS
ADMISSIONS
Reported admissions from each of the three primary data sources (Table 1)
ranged from a low of 117 for mental health center records to a high of 127
for patient reports. The number of admissions reported by hospitals, mental
health centers, and study participants were all substantially lower than the
146 admissions estimated by the hybrid method. Using the hybrid method,
52 of the 74 study participants had at least one verified hospitalization during
the two-year study period, with an average of 2.8 admissions per person. The
average length of stay was 16.7 days (s.d. = 9.75).
Table 2 presents kappa values showing the degree of correspondence
between admission reports from each primary data source. None of the kappa
values for paired comparisons of admission data exceeded the .4 convention
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Table 1: Reported Hospital Use by Sources of Data
(2-year time period)
Mental Health
Center
Records

Hospital
Source

Study
Hybrid
Source

Participant

Self-Report

Number of admissions

126

117

127

146

Mean length of stay

16.9 days

19.0 days

17.0 days

16.7 days

2132 days

2218 days

2174 days

2436 days

Total days of hospitalization

for an acceptable level of agreement, indicating a low level of correspondence
between all possible pairs of data sources.
To explore further the accuracy of admission reports from mental health
centers, we compared the level of agreement between the records of each
center and the hybrid source. This analysis showed that the centers differed
significantly in the accuracy of their reports. The difference was primarily due
to one center, which had only 67 percent agreement with the hybrid source
compared with 82 percent and 91 percent agreement for the other two centers
(chi-square = 8.15, df= 1, p = .004).
Results of the logit analysis measuring agreement between patientreported admissions and the hybrid data set (Table 3) indicated that longer

Table 2: Agreement on Hospital Admissions by Sources of Data
Data Source

Hospital
Source

Mental Health
Center
Records

Hospital Source

Hybrid
Source
0.62

[agreements/disagreements]t

(0.47-0.77)
[146/20]

Mental Health Center Records

0.35

0.51

[agreements/disagreementsJt

(0.19-0.51)
[123/41]

(0.36-0.67)
[139/29]

Study Participant Self-Report

0.30

0.27

0.46

[agreements/disagreements]t

(0.14-0.46)
[125/47]

(0.12-0.43)

(0.30-0.62)

[121/541

[142/33]
Note: Top values are the values for kappa, middle values in parentheses are the 95 percent
confidence intervals.
tAgreement on no admissions during entire time period = one agreement.
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hospital stays were more likely to be remembered than shorter ones and
that agreement was almost twice as likely when the client was interviewed
within ten weeks of being discharged from the hospital than when the interval
was longer. The average interval between discharge and participant interview
was 13.6 weeks (s.d. = 9.3). Reports from participants with bipolar disorders
were twice as likely to be accurate compared with those of people with
schizophrenia. Other factors, including severity of substance abuse, lifetime
hospitalizations, reason for hospitalization, symptom scores, and interviewer
ratings of psychotic distortion (which are not all shown in the reduced-form
results in Table 3) were not statistically significant.
A similar model predicting agreement between MHC admission reports
and the hybrid data source indicated that the two sources were more likely
to agree when the study participant was hospitalized locally than when the
hospital was outside the center's service area (odds ratio = 1.72, p < .05;
-2 log likelihood = 126.63, df = 134, p < .ns). The only client characteristic
associated with agreement between MHC records and the hybrid method
was a higher total BPRS score, which decreased the likelihood of agreement
by a small amount (odds ratio = .966, p < .02). A higher BPRS score indicated
more severe psychiatric symptoms.
Combined hospital admission reports from mental health centers and
from study participants corresponded much more closely with hybrid estimates than did any of the single data sources: kappa = .76 (CI, 0.63 0.89). Combined reports from mental health centers and study participants
Table 3: Logistic Estimates of Agreement between Self-Reported
Hospital Admissions and Hybrid Data Source
Estimate s.e. Odds Ratio
Variable
Bipolar disorder
Length of hospital stay (days)
Severity of alcohol use (case manager rating)
Severity of drug use (case manager rating)
Elapsed time between discharge and interview <10 weeks
Severity of psychiatric symptoms (BPRS total score)
Constant
- 2 Log Likelihood chi square = 108.18; n = 146
*p < .05; **p < .01.

.717*

.098**
-.364
.203
.608*
.007
1.34

.356
.035

2.05
1.10

.274
.223
.284
.017
1.15

.69
1.23
1.84
1.01
-
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accounted for 98 percent of the admissions identified by the more laborious
hybrid method which, in addition to these sources, included information from
hospital records.
LENGTH OF STAY

In the ordinary least-squares regression model predicting the difference between the self-reported LOS and LOS data obtained from hospital records
(Table 4), longer hospital stays were associated with less accurate patient
reports. The initial model showed a nonsignificant (p < .10) trend toward
increased accuracy when the time between discharge and interview was less
than ten days. When one case with a standardized residual greater than three
and one-half standard deviations above the mean was removed, the variable
indicating that less than ten weeks had elapsed between discharge and the
interview was significant and subtracted more than two and one-half days
from the discrepancy between self- and hybrid reports. Severity of drug
or alcohol abuse, symptom scores, lifetime hospitalizations, and psychotic
distortion ratings were not significantly associated with LOS reporting. Study
participants with a diagnosis of bipolar disorder showed a nonsignificant trend
(p < .08) toward more accurate reporting in the final model. The average
difference between patient-reported LOS and hospital records was six days
(s.d. = 6.73). Transformations of the dependent variable to create a more
normal distribution did not change our findings.

DISCUSSION
When considered alone, admission reports from hospitals, outpatient providers, or former patients are substantially lower than estimates obtained by
carefully combining data from all three sources to fill in gaps. Moreover, when
mental health center and patient reports are combined, they yield admission
numbers that are similar to those obtained from the much more laborious
process of combining patient, MHC, and hospital reports. The low kappa
values for agreement among patient reports, MHC, and hospital records,
coupled with higher values when each of the sources is compared to the hybrid
method, suggests that patients and providers tend to omit different hospitalizations. When they are combined, data from one source fill the gaps left by
the other. However, because the combination of patient and MHC reports
closely approximated the hybrid admission reports, the additional accuracy
gained by the full hybrid method did not appear to be worth the added time
and expense required to search records from 18 different hospitals.

Measuring Hospital Use

Table 4: Ordinary Least-Squares Estimates of Length of Stay
Reporting Differences between Hospital Records and Self-Reports
Unstanardked
Variabk
Coeficients
Bipolar disorder
Length of hospital stay (days)
Severity of alcohol use (case manager rating)
Severity of drug use (case manager rating)
Elapsed time between discharge and interview <10 weeks
Severity of psychiatric symptoms (BPRS total score)
Constant
Adjusted R2= .26; Model F= 7.619**; n= 113

- 2.247
.202**
.696
-.720
- 2.60*
.021
3.343
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s.e.
1.257
.034
.561
.524
1.139
.039
1.139

Note: Reduced form model with one outlier (standardized residual > 3.5) removed.
*p < .05; **p < .0001.

How important are the differences between the various data sources?
Combining admissions developed using the hybrid method with the most
accurate LOS data available, we can estimate the total number of days that
study participants were hospitalized during the two-year period studied (see
Table 1). This standard may still contain some error, but earlier comparisons
suggest that it is more accurate than single-source reports.
Using only patient reports, total hospital days would have been undercounted by 262 (10.76 percent); MHC reports would have been 218 days
(8.95 percent) lower; accessible hospital reports would have yielded 304
(12.48 percent) fewer days than the hybrid total. Combined, mental health
center and patient reports would have overestimated the amount by only
54 days (2.22 percent). Distortions in estimates based solely on any of the
single sources alone are high enough to lead to spurious conclusions about
the effect of an intervention on use of inpatient treatment or on cost. The small
differences between combined mental health center and patient reports and
the amount obtained using all three primary data sources are unlikely to
influence research conclusions significantly.
Exploring the reasons for discrepancies in client reports, we found two of
the same factors identified by Cannell et al. (1981) as important. Longer, more
salient, hospitalizations were more likely to be remembered than were shorter
ones, although they were also associated with less accurate LOS reports.
Disagreements almost doubled when the interview was conducted more than
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ten weeks after the participant was discharged from the hospital. Because our
sample was limited to admissions for psychiatric or substance abuse reasons,
our findings about the effects of social desirability are inconclusive. We also
observed that psychiatric diagnosis influenced the accuracy of reporting. Significantly more accurate reporting by people with bipolar disorders, coupled
with the lack of significant influence exerted by symptom measures, suggests
that the more severe cognitive impairments associated with schizophrenia
and related disorders may have affected patient reports. This interpretation
seems possible, but it should be viewed with caution because the number of
people with bipolar disorder was small (n = 18) and because diagnosis was
only a marginally significant predictor of LOS reporting accuracy. Additional
research is needed to understand better the relationship between diagnosis
and reporting accuracy.
Just as the accuracy of self-reports varies from one type of participant
to another, so may provider reports also differ. Although we could not fully
account for differences in the accuracy of reports from mental health centers,
it appears that the proximity and/or amount of communication between
hospitals and outpatient providers is an important factor. Mental health center B, the center with the least accurate reporting, also had significantly
more admissions at hospitals outside its service area than did the other two
MHCs.
More puzzling is the relationship between MHCs' reporting accuracy
and the severity of their clients' symptoms. One possible interpretation is
that client symptoms are related to treatment compliance, especially to taking prescribed medications. Clients with higher symptom scores could be
less compliant with treatment regimens and therefore have less contact with
MHCs than other clients. The accuracy of MHC reports is likely to decrease
as contact with clients diminishes. More definitive interpretations of this
finding require further research.
Reasons for differences between hospital reports and those obtained by
combining the three primary data sources are quite different from explanations for the discrepancies observed using patient and MHC reports. Hospital reports underestimated admissions primarily because we had difficulty
gaining access to the records of six private hospitals. Although this may be
a problem that was more pronounced in our study than in others, informal discussions with researchers in other areas suggest that it is a common
problem that increases as the number and diversity of hospitals increases.
We also encountered some situations where the first request for data from a
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hospital yielded a report that the study participant had not been hospitalized
there. In subsequent checks of that hospital's records, our research staff found
admission/discharge records that previously had not been reported by the
hospital.
The superiority of hospital records as a source of data is widely accepted
by health services researchers. Nevertheless, our study suggests that difficulties in accessing records may reduce the validity and utility of such reports,
and that at least one additional data source is needed to achieve an acceptable
level of accuracy. It is also important to note that our method of identifying
hospitals in which to search for records was not pure but relied, in part, on
patient and MHC reports to identify the universe of hospitals.
The generalizability of our findings may be limited because all participants had severe mental illness and substance use disorders, and because they
lived in a single New England state. The low percentage of minority participants made it impossible to detect racial or ethnic influences on reporting.
Compared to the general population, women were under-represented in our
study, but the percentages of men and women are representative of people
with dual disorders in public treatment. Finally, the statistical power to detect
the significance of multiple influences was reduced by the relatively small
number of participants. In spite of these limitations, we believe the analysis
offers some useful advice for researchers who are conducting health services
research without the benefit of accurate claims data.

CONCLUSION
Hospital care accounts for over 6 percent of the gross national product in
the United States (Burner, Walso, and McKusick 1992), about 40 percent of
the estimated one trillion dollars spent on health care in 1994. The ability
to measure accurately and efficiently the effects of health care interventions
on the rate and length of hospitalization is central to the validity of a wide
range of health care studies. Our study shows that single-source estimates
derived from patients, from outpatient providers, or from hospital records
may significantly underestimate hospital use. However, when combined, data
from two of these sources can produce utilization estimates that are almost
as good as those obtained from more labor-intensive and costly methods. In
evaluating the quality of data and designing studies, researchers and policymakers should consider carefully the attributes of the patients, problems of
recall, and characteristics of the hospitalization itself.
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